Software Modification to the Traceability
and Reporting System
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Network Operations Section

The Traceability and Reporting System (TRS) is a Network Information Control
function that stores, maintains, and reports on data collected during each tracking
period. This article explains the TRS, the improvements made on the software, and

the reasons for the software modifications.

l. Introduction

The Network Information Control (NIC) function is
organized as part of the Network Operations Control
Group and supports the DSN by:

(1) Providing an effective index to all information con-
cerning station tracking periods for each mission

(2) Providing quick-look information concerning station
tracking periods for each mission

(3) Supplying monthly operations summaries of se-
lected data to DSN management

(4) Maintaining  data bases capable of providing special
reports as required by management

(5) Providing coordination for shipment of all DSN
data records

This article provides an explanation for the Traceability
and Reporting System (TRS).
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Il. Traceability and Supporting System

The function of the TRS is to provide investigators,
analysts, and end users with information which has been
collected by the Network Operations Group. To accom-
plish this task, three files are maintained for data storage
and report generation. One file is stored on microfilm and
contains passfolder information. Passfolders contain all the
DSN data logs, summaries, and other information gath-
ered and compiled by the Operations Support Analysts
concerning a single Deep Space Station (DSS) spacecraft
tracking period. The other two files are stored on mag-
netic tape from the IBM 360/75 computer system. The
tirst of these two computer-processed data bases contains
index information leading to the location of specific pass-
tolder information contained in the microfilm file. The
other data base contains passfolder summary information.
This summary data consists of information that is most
desired by users for analytic and decision-making pur-
poses and is readily available for the generation of
monthly reports and special requests.
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Both the passfolder and the summary input form
(Fig. 1) are prepared by the Realtime Network Operations
Analysts and forwarded to NIC at the end of each track-
ing pass. On receipt of those materials NIC then initializes
the DSN Operational Data Control (ODC) input-index
form (Fig. 2). A passfolder key is then assigned and re-
corded on the input-index and summary forms, and the
transaction is recorded in the passfolder log. The pass-
folder log serves as a referral to any passfolders that have
been forwarded to the microfilm lab. After posting has
been made in -the log, the passfolder is sent out for
microfilming, while the summary keypunch sheet is
keypunched and entered to the summary data base.
The microfilm lab enters the roll and frame numbers on
the DSN Operational Data Control input-index form
that is filmed along with each passfolder. Once filmed,
passfolders are returned to NIC where the microfilm
is stored, and each passfolder roll and frame number
is posted to its corresponding entry in the passfolder log.
The ODC input-index form is then keypunched to data
cards, which are entered to the index data base. Pass-
folders are then returned to the Network Operations
Analysts for post-pass and nonreal-time analysis.

The purpose of the TRS is to provide users with valid
and timely data for analytic and decision making func-
tions. The interaction between the microfilm and com-
puter data bases is designed to accomplish this goal while
maintaining a satisfactory level of cost. To insure that
users receive accurate data (reports) a system that pro-
vides for continuous data validation through the TRS has
been developed. The validations system begins as the
passfolder first arrives in NIC where it is checked for
completeness. Any passfolder or summary that does not
contain all the required information is returned to the
Operations Support Analysts for completion. NIC does
not attempt to interpret data, but familiarity raises ques-
tions on entries that do not appear consistent with past
data. Data are again verified as they are input to each of
the computer data bases. This checking is performed by
the softwarc that does the file updating. The software
checks all constants and variables that have a fixed
number of entries for consistency, it also confirms that all
the data have been entered. All records not meeting these
validity constraints will be.rejected and printed in an
error report. Corrections can then be made by referring to
the microfilmed passfolder records or the Operations
Support Analysts. All input cards are listed and checked
visually for keypunch errors. The final check entails com-
paring the index and summary data bases to confirm that
all records have been entered correctly. This is accom-
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plished each month by software that reports all discrep-
ancies that may exist.

Il. File Management

In designing an effective computer file from which
users can draw meaningful information, the file originator
must first establish and understand all user requirements.
Without this initial groundwork the tendency is usually to
have created a file which contains too many or not enough
data. An information system that contains a great deal
more data than are necessary for its users can create
problems that lead not only to added expense but also
to decreasing the reporting accuracy of the system. The
former summary data base serves as an excellent example
of these problems. Previously, all information that was
stored on microfilm from the DSN Network Analysis
Area (NAA) Composite Pass Summary Report (Fig. 1) was
also stored in the summary file. It had been brought to
NIC’s attention that the monthly Operations Report which
was produced from this file contained far too many errors
to be considered acceptable. Corrections needed for this
report required several days at great expense in man
hours and computer runs to produce an acceptable report.
A study to determine the major causes of these errors con-
cluded that the size and format of the Composite Sum-
mary Report made it difficult to keypunch and verify the
input data. To correct the problem it was first necessary
to establish the requirements for the summary. This was
accomplished by soliciting user response. Once deter-
mined, a new file was designed that included only that
information necessary for user satisfaction. Next it was
necessary to design an input format which would facilitate
keypunching and verification routines. This was accom-
plished by initializing a multi-card data input record
(Fig. 2) that not only speeds and aids the keypunching
function but also provides a card listing that is easily
verified for content by a manual scan of the data. Since
this new file was created, report errors have decreased
and have continued to decrease to an acceptable level.
Time and cost savings have been reflected in a 2/3 de-
crease for input keypunching and verification as well as
a 509% decrease for file maintenance and reporting.

IV. Software

The NIC data bases are maintained by the Mark IV
File Management System. It has been our experience that
Mark IV is one of the best systems for manipulating files
and does so in an efficient and economical manner. The
Mark IV software allows the user to create, delete, and
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alter records as required. Both the index and summary
file maintenance software feature editing routines which
verify, correct, or reject each parameter of a record
transaction. Mark IV allows the user to obtain a report
on desired information in the same computer run for which
a file is being updated. Reports generated for use by
NIC which do not require a formal output format are
handled adequately by Mark IV. Conversely, special re-
ports generated for requestors requiring specific formats
have been not only difficult to obtain with Mark IV but
also costly.

One example was encountered while attempting to pro-
duce the DSN Monthly Operations Report, which re-
quires a special format that is later microfilmed and pub-
lished in the DSN Operations Report. In this case, it was
discovered that the Mark IV system residing in the IBM
360/75 computer did not contain a large enough buffer
capacity to produce the required format. The best alterna-
tive software for outputting to this format proved to be
through the use of the PL1 language which is an excellent
report generator from the standpoint of efficiency as well
as cost.
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Another example reflecting the cost savings accrued by
using an alternative program language occurred when it
was felt that the Mark IV request that compared the index
and summary data bases for consistency was too costly
and did not give enough information to satisfy NIC. Com-
paring data fields from separate files through the use of
the Mark IV coordinated file feature required too great a
tradeoff between obtaining the greatest amount of infor-
mation with the least cost. This meant that to get the re-
quired data resulted in a sizeable increase in cost, and
conversely, decreased cost meant decreasing desired out-
put. The problem was solved by generating a Fortran
language program that gives all the needed information
and results in a cost reduction of approximately 90% over
the previously used Mark IV software.

V. Conclusion

NIC’s experience with software has been that famil-
iarity with more than one type of program language has
resulted in the necessary flexibility required to meet its
objectives.
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Fig. 4. TRS systems report
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